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CONTAINER-LABELING AND -PRINTING 
SYNCHRONIZATION APPARATUS AND PROCESS 


BACKGROUND AND SUMMARY OF THE INVENTION 
5 The present invention relates to a printing machine. More particularly, 

the present invention relates to a label applicator for use with an offset printer for 
printing and labeling containers. 

It is desirable to apply a printed image to containers such as cans and 
cups. Such a printed image may be an advertisement, decorative image, or any other 

10 desirable print for a surface of the container. It has become desirable to additionally 
apply a label to the container so that the label is positioned at a prescribed location 
relative to the printed image. For example, the label may be a game piece, or a 
coupon good toward the purchase of a product. 

In this specification and in the attached claims, the word "label" is 

1 5 intended to apply to any item which is configured to be attached to a container in a 
predetermined location to provide information or to serve as a game piece or coupon. 
A game piece is illustratively a one-, two-, or multiple-ply label that typically includes 
a portion separable by a consumer to expose an indication of whether the consumer 
wins some kind of prize related to the contest or promotion. 

20 According to the present disclosure, an apparatus is provided for 

applying a label to an object such as a container, can, or cup during the process of 
printing an image on the object. It should be understood, however, that the present 
disclosure is not limited to application of labels only to containers. 

The apparatus comprises a printer and a label applicator coupled to the 

25 printer. Illustratively, a holder engages the object and moves the object relative to the 
printer and the label applicator. The label applicator applies a label to a first surface 
area of the object when the first surface area is near the label applicator. The printer 
prints an image on a second surface area of the object when the second surface area is 
near the printer. 

30 The application of the label to the object is coordinated with the 

printing of an image on the object. With such coordination, the label can be 
positioned in a prescribed or predetermined position relative to the printed image. 


According to an illustrated embodiment, the label applicator is 
positioned relative to the printer so that the label can be applied to the first surface 
area of the object at substantially the same time that the image is printed on the 
second surface area of the object. The label applicator includes a retainer for retaining 
the label in a first position for a prescribed period of time while the object is being 
printed. Illustratively, the object is rotated while being printed. At the proper time, 
the retainer moves the label toward the object. A control system couples the printer to 
the label applicator to coordinate the printing of the object such that the label is in a 
predetermined position relative to the printed image. The control system may include 
a processor coupled to the printer and a second processor coupled to the label 
applicator. 

The illustrative control system includes a programmable limit switch 
coupled to the printer, wherein the programmable limit switch is configured to 
determine the position of the object relative to the printer and report that position via 
outputs. The illustrative control system further includes an actuator coupled to the 
label applicator and coupled to the outputs of the programmable limit switch, wherein 
the actuator is configured to control the label applicator in response to signals from 
the programmable limit switch. Illustratively, the control system may include a 
resolver and/or an encoder configured to determine the cycle position of the 
apparatus. 

Vacuum pressure is used to retain the label in the first position, and 
positive pressure (in the form of an air blast) is used to move the label toward the 
object. In an illustrative embodiment, the label is applied to the object prior to the 
completion of printing, and printed image is omitted from the portion of the object 
covered by the label. 

It will be appreciated that one aspect of the invention is a combination 
of a container printer and a label applicator. The label applicator is configured to 
apply a label to a prescribed area of each container while each container rotates about 
an axis. The printer comprises a printing head and a container feeder that is 
configured to present each container to the printing head. Each container rotates 
about its own axis adjacent the printing head, while the label applicator is positioned 
and configured to apply a label to each container during its rotation. 
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Additional features of the invention will become apparent to those 
skilled in the art upon consideration of the following detailed description of preferred 
embodiments exemplifying the best mode of carrying out the invention as presently 
perceived. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying 
figures in which: 

Fig. 1 is a front elevational view of an offset printer having a label 
1 0 applicator according to the present invention; 

Fig. 2 is a top view of the label applicator showing a label dispensing 
reel providing labels with a backing to an applicator head, the applicator head 
positioning the label for placement on the container, and an intake reel for collecting 
the backing after the label has been removed; 
1 5 Fig. 3 is a perspective view of the applicator head in cooperation with a 

printer wheel and a container carried by a mandrel, the printer wheel printing the 
container and the applicator head applying a label to the container; 

Fig. 4 is a fragmentary view looking upwardly at the applicator head at 
the right hand side of Fig. 2, showing the peel plate assembly and directing rollers; 
20 Fig. 5 is a top view of the peel plate assembly of Fig. 4, showing the 

path of the labels on the label backing, and showing the return path of the label 
backing; 

Fig. 6 is an assembly view of a label retainer configured to retain a 
label in a first position for a prescribed period of time and then move the label toward 
25 the container; 

Fig. 7 is a perspective view of the label retainer of Fig. 6; 

Fig. 8 is a side sectional view of the label retainer and container taken 
along the line 8- -8 of Fig. 3, showing the label being moved toward the container by 
forced air originating from the label retainer; and 
30 Fig. 9 is a diagrammatic representation of the coupling of the offset 

printer with a controller or programmable limit switch, and the coupling of the 


controller with the label applicator, which also has a controller (referred to as an 
actuator herein). 

DETAILED DESCRIPTION OF THE DRAWINGS 

A machine such as an offset printer 10, as shown in Fig. 1, includes a 
label applicator 12, shown in more detail in Fig. 2. Illustratively, label applicator 12 
is configured to apply a label to a container 14 at a predetermined position relative to 
a printed image 16 applied to the container by the offset printer 10. Illustratively, the 
controls of the printer 10 and the controls of the label applicator 12 are coupled 
together such that the image is printed on the container 14 and a label is applied to the 
container 14 when the container 14 is being held and moved adjacent a print wheel 
60. 

The illustration in Fig. 1 depicts a Van Dam Machine B.V., printer, 
and such printer is shown for example in U.S. Patent No. 4,337,719. Such a printer 
can be purchased from Van Dam Machine B.V., Amsterdam, Netherlands. The 
illustrative Fig. 1 is shown to feed containers such as caulking containers, however, 
Figs. 2-8 show a printer configured to print containers such as cups. The Van Dam 
Machine U.S. Patent No. 4,337,719 is incorporated herein by reference for the 
purposes of describing the nature of such container printers. It will be appreciated, 
however, that the label applicator 12 may be coupled with printers of various types 
manufactured by various entities. 

Label applicator 12 includes a label feeder 13, an arm 15 (often 
referred to in the art as a snorkel) extending from the label feeder into offset printer 
10, and a retainer 34. Label feeder 13 includes a label dispensing reel 18 for 
supplying adhesive labels 20 on a backing 22, as shown in Fig. 2. Backing 22 is 
directed through directing rollers 24 past applicator head 26 to intake reel 32 by 
tension applied by takeup roller 31. As backing 22 moves through applicator head 26, 
labels 20 are removed from backing 22 and subsequently applied to an object, such as 
a container 14. Illustratively, label feeder 13 (also known as a "label head" in the art) 
is manufactured by CTM Integration Inc. of Salem, Ohio as model 360. The label 
applicator 12, as ordered from CTM Integration Inc., is supplied with a processor-type 
control system (referred to as an actuator herein) to be described hereinafter, which 
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control system is coupled to the printer control system (referred to as a programmable 

limit switch 80 herein). 

Illustratively, label applicator 12 is also provided with adjustment 

levers 23, 25. Adjustment lever 23 provides for movement of pressure arm 21, the 
5 pressure arm 21 configured to position backing 22 and labels 20 proximate to peel 

plate 28. Adjustment lever 25 provides adjustment of a brush (not shown) for optimal 

tracking of backing 22. 

In the illustrative embodiment, arm 15 includes a peel plate 28, as 

shown in detail in Figs. 3-5. Arm 15 further includes backing guides 27, 29 
10 positioned on one of the directing rollers 24, the backing guides 27, 29 providing 

desired vertical positioning of backing 22 and associated labels 20. As backing 22 

passes between pressure arm 21 and peel plate 28, and sharply turns about an edge 30 

of peel plate 28, label 20 is caused to separate from backing 22, as shown in Figs. 3-5. 

Label 20 is sufficiently rigid in order to overcome the adhesive bias toward backing 
15 22 when backing 22 is caused to make a sharp turn, such as is required at edge 30 of 

peel plate 28. Backing 22 then proceeds to intake reel 32, shown in Fig. 2, where it is 

collected. 

Upon separation from backing 22, label 20 is retained by a retainer 34. 
Retainer 34 can be any suitable means for temporarily retaining label 20 in a first 

20 position prior to label 20 being transferred to container 14. Illustratively, as shown in 
Fig. 5, retainer 34 is a pneumatically powered head capable of first applying a vacuum 
pressure to label 20 to retain it against retainer 34, and then applying positive pressure 
against label 20, thereby propelling it toward container 14. 

In the preferred embodiment shown in Figs. 3, 6, 7 and 8, retainer 34 is 

25 a Reverse Vacuum Blow (RVB) head 36 configured to use the same apertures 38 

which alternately apply either vacuum pressure or positive pressure to label 20. RVB 
head 36 is actuated by positive pressure feed 40, vacuum pressure feed 41, and air 
valve 50, which are in communication with apertures 38. 

RVB head 36, as shown in assembly view in Fig. 6, includes pad 42 

30 fastened to base 44 with fasteners 46. Base 44 includes a recessed area 48 that 
permits transfer of positive or vacuum pressure to apertures 38. The positive and 
vacuum pressures are provided by positive pressure feed 40 and vacuum pressure feed 


41, respectively. RVB head 36 further includes valve 50 which controls the flow of 
pneumatic pressure from pneumatic feed 40. Valve 50 in turn is controlled by 
actuator 82 as discussed further below. 

Illustratively, pad 42 is configured to have a raised portion 52 having a 
flat side 54, shown in Fig. 7, and a rounded side 56. Flat side 54 of pad 42 is adapted 
to receive a label 20 as it is separated from backing 22 without causing interference to 
the transfer of label 20 from backing 22 to RVB head 36. 

Offset printer 10 operates substantially as follows. Objects, such as 
containers 14, are fed into offset printer 10 and positioned on holders such as the 
illustrative mandrels 58 (shown in Fig. 2). In the disclosed embodiment, mandrels 58 
apply a vacuum pressure to each container 14 in order to secure the container to the 
mandrel during processing. Each container 14 is then directed with mandrel 58 to a 
position such that the container 14 is disposed near or proximate to a print wheel 60. 
Print wheel 60 can be any container-printing device known in the art, and 
illustratively includes printing blankets 62 mounted on the periphery of print wheel 
60. Print wheel 60 rotates about a central axis 66, as seen from Fig. 1. The rotational 
movement of print wheel 60 cyclically presents printing blankets 62 before inking 
units 64, whereby each inking unit 64 applies a certain color of ink to print blankets 
62 for eventual transfer to containers 14. 

Illustratively, print wheel 60 moves counterclockwise about central 
axis 66 as seen from Fig. 1 such that it is moving upward in direction 74 when 
disposed near container 14, as shown in Figs. 2 and 3. This counterclockwise 
movement is used for ease of illustration purposes only, and in an actual embodiment 
of the present invention, offset printer 10 has been configured for clockwise 
movement of print wheel 60 about central axis 66, thereby resulting in print wheel 60 
moving downward when disposed near container 14. 

As each container 14 is positioned to be disposed near print wheel 60, 
a printing blanket 62 contacts outer surface 68 of container 14, as shown in Figs. 2 
and 3. Container 14 is carried by mandrel 58 such that container 14 rotates in 
direction 72 about the container's own axis 70, as shown in Fig. 2, when it contacts 
printing blanket 62. When container 14 contacts printing blanket 62, a printed image 
16 is imparted on container 14 by printing blanket 62, as shown in Figs. 2 and 3. 
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As print wheel 60 and printing blanket 62 cooperate to impart a printed 
image 16 on container 14, label applicator 12 operates to apply a label on the 
container 14 at a prescribed position relative to printed image 16, as shown in Fig. 3. 
An encoder or programmable limit switch 80, shown diagrammatically in Fig. 9, is 
5 coupled with offset printer 10 and assists with the coordination and control of various 
operations synchronized with the functioning of print wheel 60. Illustratively, 
programmable limit switch 80 is a Plus PS-6144 Series Programmable Limit Switch, 
available from Electro Cam Corp. of Roscoe, Illinois, the Programming and 
Installation Manual of which (dated 7/9/97) is incorporated herein by reference. 

10 The illustrative programmable limit switch 80 utilizes a resolver to 

indicate the relative cycle positions of the offset printer 10 and the object being 
printed. The Plus PS-6144 Series model resolver uses fixed and rotating coils of wire 
to generate an electronic signal that represents a shaft position. It will be appreciated, 
therefore, that such printers as the illustrative Van Dam Machine, B.V. printer may 

15 have controls, encoders, resolvers, etc. establishing the relative position of the print 
wheel 60. Illustratively, in accordance with the present invention, the outputs of such 
printer controls are coupled to the label applicator 12 to coordinate the label applicator 
with the operation of the offset printer 10. 

For example, in the illustrative embodiment, programmable limit 

20 switch 80 includes at least one spare output channel for communicative coupling with 
label applicator 12. Illustratively, the Plus PS-6144 model disclosed above includes a 
spare output "channel 13" (not shown) which is coupled with an input of actuator 82 
(shown in Fig. 2) of label applicator 12. Actuator 82 coordinates the functioning of 
the label applicator 12 with offset printer 10 based upon signals delivered through the 

25 spare output channel of the programmable limit switch 80. Additionally, actuator 82 
is coupled with a ground on the Plus PS-6144 model programmable limit switch 80. 
Actuator 82 is included as part of the label feeder 13 available from CTM Integration 
Inc. as model 360, as discussed above. 

Upon receiving the signal from the spare output channel, actuator 82 

30 signals for label applicator 12 to apply a label 20 at a predetermined position on the 
container 14 using the process described herein. Each signal from the spare output 
channel of programmable limit switch 80 prompts actuator 82 to advance one cycle, 


thereby applying one label 20 to one container 14. The label applicator 12 "on" and 
"off* points relative to the cycle position can be adjusted with a keypad (not shown) 
provided with the programmable limit switch 80. In the illustrated embodiment, the 
actuator 82 is communicatively coupled with takeup roller 31 and valve 50 of 
applicator head 26 such that, upon signaling from the spare output channel, actuator 
82 directs takeup roller 31 to advance, thereby presenting a label 20 to peel plate 28. 
In conjunction with peeling of a label from backing 22, valve 50 functions as 
described below to apply a label 20 to the presented container 14. 

Label 20 separates from backing 22 as backing 22 corners around peel 
plate 28, as shown in Fig. 4. Upon separation from backing 22, label 20 is retained by 
retainer 34 until retainer 34 is signaled by the programmable limit switch 80 to initiate 
the transfer of label 20 to container 14. Illustratively, retainer 34 is an RVB head 36, 
as disclosed above, the RVB head being activated by valve 50 in combination with 
pneumatic feed 40. In the illustrated embodiment, RVB head 36 retains label 20 with 
vacuum pressure conducted through apertures 38. Upon signal from the 
programmable limit switch 80 to valve 50, RVB head 36 then applies positive 
pressure to apertures 38, forcing label 20 toward container 14. 

During the printing process (while container 14 is in contact with 
printing blanket 62), container 14 rotates about its axis 70 at a high rate of speed, i.e. 
300-600 RPM. In order to ensure proper application of label 20, RVB head 36 sends 
label 20 toward container 14 at a high velocity. In the illustrative embodiment, an air 
blast is used to apply the positive pressure. The requisite label velocity is 
accomplished with the provision of a number of apertures 38, as shown in Figs. 6 and 
7, in combination with a high flow velocity air circuit and valve 50. However, valve 
50 also has fast response characteristics, so that the air blast can be short. A short air 
blast minimizes air turbulence, thereby substantially preventing the tearing of label 20 
when it begins to attach to the rapidly rotating container 14. Illustratively, valve 50 is 
an air valve manufactured by MAC Valves, Inc. of Wixom, MI under the product 
number 81 1C-PM-61 1CA-152 with MOD 3727, and is signaled to operate by actuator 
82. 

During and after application of label 20 to container 14, container 14 
continues to rotate in direction 72, as shown in Fig. 3. In the illustrative embodiment, 
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printing blanket 62 is recessed at an area 76 corresponding to the applied label 20 on 
container 14. Recessed area 76 is substantially aligned with label 20, as applied to 
container 14, such that no printing occurs over label 20 after it is applied. It should be 
understood that recess area 76 is not required, however, for printing to be omitted 
5 over label 20. The inking of printing blankets 62 can be controlled such that no ink is 
applied in the area of printing blankets 62 that will contact label 20. 

Application of label 20 during the printing process eliminates a 
secondary operation that is more costly and largely duplicative in steps. If a label 
were to be applied after printing, the containers would first need to be loaded onto 
10 another machine, the machine would have to align the containers and search for the 
desired labeling area, and then apply the label. These extra steps and the extra 
machine are unnecessary with the use of the disclosed invention. 
G Although the invention has been described in detail with reference to 

d 

fU certain preferred embodiments, variations and modifications exist within the scope 

^ 15 and spirit of the invention as described and defined in the following claims. 
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